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OVERVIEW
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TIMELINE

Project Start; 1 Oct 2009
Project End; 31 Dec 2013
Percent Complete; 83%

BUDGET

Total Project; $225,403,708
DOE Share; $100,196,560
Contractor; $110,503,708
ORNL FWP; S 6,800,000
INL FWP; S 7,803,440

BARRIERS

Slow Deployment of Vehicles
Permitting Requirements
Utility Demand Charges

PARTNERS

Nissan North America
General Motors/OnStar
Thousands of PEV drivers & hosts
10 Electric Utilities

2 Universities
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OBJECTIVES

Establish mature charge infrastructures in diverse
geographies

Deploy grid-connected vehicles to utilize infrastructure
Collect data characterizing infrastructure & vehicle utilization
Evaluate means to improve infrastructure effectiveness
Evaluate means to increase vehicle utilization

Identify and resolve barriers to infrastructure deployment
Develop models to support future infrastructure deployment
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MILESTONES

A"Project  Relevance @ Brality

o Project initiation 10/01/09 (complete)
o Complete EV Micro-Climate Plans 08/30/10 (complete)
o Initial residential infrastructure 12/01/10 (complete)
o Initial vehicle deliveries 12/01/10 (complete)
o Initial commercial infrastructure 06/06/11 (complete)
o Initial DC fast charge infrastructure 10/24/11 (complete)

o Residential I/S deployment complete 04/30/13
o Commercial I/S deployment complete 09/30/13
o Data collection complete 12/31/13
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INFRASTRUCTURE PLANNING

o Organize regional stakeholders
o Government

o Utilities
o Employers
o Develop long-range Plan p .
o Deployment area S e
o Vehicle penetration elec
o Infrastructure requirements
o Develop EV Micro-Climate

o Initial deployment




NORTH AMERICA
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INFRASTRUCTURE DEPLOYMENT

Seattle, WA .
Portland, OR
Eugene, OR *
Corvallis, OR
Salem, OR )
“ " Philadelphia, PA
San Francisco, CA 'ﬂ‘\‘ Washington, D.C.
| ~ Dikagt
_- ’ Memphis, TN
Nashville, TN
E Knoxville, TN

Los Angeles, CA
San Diego, CA

Chattanooga, TN

Ph ix, AZ
o Atlanta, GA

Tucson, AZ

Dallas, TX
Fort Worth, TX
Houston, TX
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INFRASTRUCTURE DEPLOYMENT

o Develop mature infrastructures 2y _
o Install residential EVSE for Leaf & Volt Vehicles & S
o Install level 2 commercial EVSE

o Install DC fast charge in cities and on
tfransportations routes

o Utilize Certified Contractor Network
n Develop permitting and installation experience
o Create jobs '

AProject  Approach @ Dtality
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DATA COLLECTION

n Collect vehicle data using vehicle telematics system
o Vehicle Data Set at each “Key Event”
o Vehicle Identification

AProject  Approach @ Btality

o Time & Date

o Odometer

n Location (GPS Coordinates)

o Indicated Battery State-of-Charge
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DATA COLLECTION

n Collect EVSE charge data using cellular/internet based
network

o Unique ID Identifying the EVSE unit

o Unique ID for Charging Event

o Connect and Disconnect Times

o Start and End Charge Times

o Maximum Instantaneous Peak Power
o Total energy (kWh) per charging event
o Rolling 15-Minute Average Power

o All data merged and stored at INL for analysis
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SMART GRID INTEGRATION

o Smart Grid studies
o TOU rate effectiveness
n Off peak price elasticity

o Distribution transformer
loading

o Sub-meter vs. Utility Meter |

o Utilize communication
strategies to alter EVSE
operation - Demand
Response demonstration
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HARDWARE DEPLOYMENT

o 7,871 Level 2 residential EVSE installed
concurrent with vehicle sales as of 03/15/13

o 5,775 Leaf
o 1,996 Volt

o 3,481 Level 2 commercial EVSE installed as
of 03/15/12

o 1,340 sites
o 73 DC fast chargers installed as of 03/15/13
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NETWORK IMPLEMENTATION

o Communications Network Established
o Internet residential network
o M2M cellular commercial network

o Web portals established
o Residential vehicle owner
o Charging Site Host
n Electric utility

o Mobile application established
o SMS notifications
o Charger location mapping
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MAPPING IMPLEMENTATION
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DATA COLLECTION (12/31/12
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DATA COLLECTION (12/31/12)

Number of Charge Events

o Charge data
o Over 1,600,000 charge events
o 14.1 GWh of electrical energy

88%
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N—2%
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EVSE ACCESS FEES

o Infroduced across network of
publicly accessible chargers in
August 2012

o Time-based fees

n Encourage the widespread use of

commercial EVSE

o Demonstrate value to charger §
hosts

o Evaluate business model
sustainability
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BARRIER IDENTIFICATION

o ADA requirements

o Charge station signage

o Installation costs

o Utility demand charges

o Residential metering

o Cluster overloading

o Fast charge connector standard
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SMART GRID EVALUATION

o Collaboration with San Diego Gas & Electric
o Sub-meter vs. Utility Meter
o Impact of EV Charging on Distribution Infrastructure

o Utilize communication strategies to alter EVSE
operation - Demand Response demonstration
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SIGNAGE

o Coordinate efforts with OR & WA State DOTs and
FHWA e

o Signage white paper posted
n Enforcement still a barrier to ICE-ing

— ‘ PR
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DEMAND RESPONSE

Future Work

@ ®tality
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o Utility Data Generation
n Load Duration
o Energy Use
o EV Project Data
o 10-Year Projections

o Demand Response

o EVSE Control

o User Transparency Evaluation
o GIS Based Data

o Distribution Effects

n Clustering

Electricity Demand

Electricity Demand

(AC MW)

(AC MW)
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0.979 4
0.489 4

0.000

Weekday

0:00 4:00 8:00 12:00 16:00 20:00

2.447 -
1.958 |
1.468
0.979

0.489

0.000

Time of Day

Weekend

0:00 4:00 8:00 12:00 16:00 20:00

Time of Day
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INFORMATION DISSEMINATION

EV Micro-Climate Plans

° °
EV Project Information = |
EV Micro-Climate Plan for Central Puget Sound & Olympia Areas, Washington (October 2010)
° ° °
D I SS e m I n q i.l o n P I a n T EV Micro-Climate Plan for Arizona (November 2010)

T EV Micro-Climate Plan for Northwestern Oregon (November 2010)

EV Micro-Climate Plan for San Diego Region, California (February 2011)

1

Lessons Learned Reports

First Responder Training (March 2011)

Posted on EV Project website at

hitp://theevproject.com/documents.php

Accessibility at Public EV Charging Locations (October 2011)

Battery Electric Vehicle Driving and Charging Behavior Observed Early in The EV Project (April 2012)

signage (April 2012)

A First Look at the Impact of Electric Vehicle Charging on the Electric Grid in The EV Project (May 2012)

DC Fast Charge-Demand Charge Reduction (May 2012)

The EV Micro-Climate Planning Process (May 2012)

Greenhouse Gas (GHG) Aveidance and Fuel Cost Reduction (June 2012)

Regulatory Issues and Utility EV Rates (March 2013)

Electric Wehicle Public Charging - Time vs. Energy (March 2013)

Presentations

Technolegies required to fully integrate electric vehicles and the smart grid (June 2011)

Clean Cities Webinar (June 2012)

Battery Power Conference (September 2012)

EUEC 2013 Session E8 (January 2013)

Information Dissemination Peer Review (March 2013)
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SUMMARY

o EV Project Hardware continues to be deployed

o Data Collection continues at a rate of 1,000,000 miles and
46,000 charge events per week

o Barriers Identified - Many Addressed
o Information Being Disseminated
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EY Project Electric Vehicle Charging Infrastructure Summary Report
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EV Project Missan Leaf Vehicle Bummary Report ) .
AV Project

Region: ALL

Mumber of vehidles: 3762

Reporfing period: Odober 2012 throuch December 2012
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VEHIC ECHNOLOGIES

EV Project Chevralet Vaolt Vehicle Summary Repart . .
AV Project

Region: AL

Mumber of vehicles: 1021

Repoting peiod: Ootober 201 2 through December 2012
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